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replicating sequence close to the foreign gene having been recombinationally transferred and providing a protein having an activity of 
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wo 00/22107 PCT/JP99/05673 

m m m 



mm^Zi^^m^'^ [Nature. 299, 61, (1982): Cell, 35. 359 (1983); Nature, 305, 
245, (1983)] -J\i\^aMMM7tWM (ditiydrofolate reductase; dhfr) itl5 
TCO. mmr^aifX^h^ b hl-^±—h (Methotrexate: MTX) #ftTTCOii 
^ik^^zi\i—^(DmtUUii'^^^^nX^'^^ [Cold Spring Harbor Symp. Quant., 
Bol. XLII, 649 (1978)] o 

f)^:fy^:fy^^z,t. ^mm<Dmm^TX'±^m^timmo^{z\t. mi<Dmih\k±-^^ 
is^tf3iEmxm&'f'(Dm®\z<k^h<D-cm^i^mm'hut^^ M^'f-m 

c'-mcm<D:ff>mi^i'^m&i'mmizm^^^ztit. ^n^m^^B^tr^mmm 

m\z\t±mmm<DWM±^^z^^^x. u^^-arna (£at. rRNAchig-r) 

CAnnu. Rev. Biochem. , 49, 727 (1980). Nuc. Acids Res., 22, 5038 (1994). 
EMBO J., 7, 303 (1988). MoL Cell. Biol.. 13. 6600 (1993). J. BioL Chem. . 



wo 00/22107 PCT/JP99/05673 . 

271 , 2608 (1996). Chroinosoma, ^04, 511 (1996). DNA repl icat ion in Eukaryot ic 
cell, Cold Spring Harbor Laboratory Press (1996). J. BacterioL, m, 783 
(1995)] . rKmm&'f-omm^Zlt. rRNAafe^O=]h:-^^$fJW-r^-^6575:«« 

TO^-S [Proc. Natl. Acad. Sci, USA. 60, 509 (1968); Chromosoma, 93. 337 (1986)] o 

^7c. yyvtiy^^*x.)i(Dm(Dmmn\z^^^x. rRNA®e^?&^\ mW(Dmu 

\i-i)^^\mm{zmiB't^Ztf}m^nX^^^ [science. 260, 272 (1986)] o ^ 

m^xmM't^Zt^M.th^tlX^^^ [Gene Amplification. Cold Spring Harbor 
Laboratory Press (1982)] o Z(D^v\Z. ZE^^^^ig^O^^. ^W. Si^lC43 

±m(D^vt^^mmmti.x<DmiRTmmxu. m'^m^'^^z^±x$>^. mm 

dh f r^ c-inyc (Z) J: 5 {Cigiiii~r -5 d t i^m b nx t/ ^ ^ JtS^ {Z . ttSS SS^.'^.T^mm 
^tlTl'^'S [DNA Repl icat ion in Eukaryotic Cells, Cold Spring Harbor Laboratory 

Press (1996)] o ^rzm&i^±xm&'f'(Dmm^^i^m\zm<s:tDn^rc^izu^ mm 

Be ( Saccharomyces cerevisiae ) iZi^l^X. rRNAite^^l, |gl2#S^fe#:±(r 
^ilJl50rilf--C03^>xA(;0JiDiib^iST#ffi-r^o [Proc. Natl. Acad. Sci. USA. 
76, 410 (1979)] o -tD<D^DiiU:x-^> 'SUgtC^-rcfc^iC. 35S^5S(D 
-ooOrRNAfflfe^i:. 3^C0#^^X^-1:f-M^ (NTSK NTS2) t^it^^. 35S rRNA 
ae?<?^e¥tiRNA7t^U/^-if nrJcoT. ^fe5S(Z)rRNA®e-T(D^^«. RNA4^ 

upc^-ifiiHcioT. ^n^*n4#^KjtctTton^o fflMgiss.^.^^tfgm^M 

g5?*J (autonomously replicating sequence; ARS) l^NTS2tC#ffiT^ [Nucl. Acids 

2 



wo 00/22107 ^ PCT/JP99/05673 . 

Res., a 2955 (im) : Mol. Ceil. Biol., 8, 4927 (1988)] o mm^T<Dm 

l'^^ CCell. 39, 377 (1984)] o 

t.rc. mTUZlt. 35S vMkO:>^mz£-W<im^^'$>^~^(Dm^. NTS1[^CDX> 
J\>'^-^^m-e\men{tmtn^mi^[Ce\\, 39, 663 (1984); Mol. Cell. BioL. 
13, 1283 (1993)] i:NTS2f1'C035S rRNAaiSTOg^f^S&.-^.^-g'ti^l-eleinent <hP¥« 
n^m^ [Cell. 48, 1071 (1987)] ^"^^^tlXi^D. ^ 7c RNA4^ U if IttHOTl 

-^nx^^^ [Genetics, 141_, 845 (1995)] , 

yjmf)^^rzn imimx\t^(Dm^^i^&yj\^\zmn'r^mmy^.'~i^) pi±t^ 

mBiy^-^m^ (replication fork blocking; m^^^^^-t ^ [Mol. Gen. 
Genet,, 233. 355 (1992); Cell, 71, 267, (1992)] . RFBgE&«. *5100S*<7)# 
msl^(DE'e\ementtm:^^m^lZ^&T^ [Mol. Cell. BioL, 
8, 4927 (1988); Cell, 55, 637 (1988); Mol. Gen. Genet., 233. 355 (1992); Ceil, 
li, 267 (1992)] 0 Z.O:)ZLt'f)^i^. ^gS:7 rf-r^^RaS tHOTHCiDtt^fi^Sfe^-tT) 

&^&^it^mmmmiz^mvr:ifoh\~m^^M.tti^nrzo 

iobi-m^m^\ :itif^m7!}m^i^xi^^^m:^<Dis^^^{zm^xt^m&^t 
vx¥Qmm&i'tmm^nr:io 

FOBiite^tt. m4m^mz^^'r^mmmn2 5I3«(D5 e er^ym^^^ysi 

iii£^TCDchc;5FOBlMeT<h1S[oI14co$>^Se^t^^ai$nTl^^^ [Genes to 
Cells, I 465 (1996)] . 

FOB 1 m&^iz ct ^ > ±iBStt izy^-r^ i'^m:^tj:z X A \tminx^>t^^K 

3 



wo 00/22107 PCT/JP99/05673 . 

*it)^i:%;l^>nT(/i^^giS:7* — i7|5a* (replication fork blociting; |y.T> 

iSiK^ittjBtcD^K^ ^r-i'icMT^iasa^tct^. MsaeT^sss Lifers 

Itfe-r S ;i t J: D ^WbTto 

=fS|5iffi.^;t®S^{Sit^1±S?£tt*^-r^M^ (HOTl) lrttRNA:j?U;<^— tfI;6^'iiJ- 
ST^-So -ecx, RNA#U^5-ifICD^M^^|Sfc-ecDrRNAa'e^CD±gi|iS€:^;^« 

MfC, ^Sl^iSl-iT^ FOBl]g{E-?»^#l(C=kD, RFBgES(c:*5tt-5^tS7*-^' 

:f=L-'y hT-S-5A135*Zl— h'bTl'i-5RPA1353te^S:fiS«bfcN0Y408-latt [ 
Proc. Natl. Acad. Sci. USA, 88, 3962 (1991). iteT^ ; MATo, ade2-l ura3-l 
his3-ll trp2-3, 112 canl-lOO rpal35::LEU2 pN0Y102] S:fflt,ifc= 



wo 00/22107 ^ PCT/JP99/05673 . 

sMxm^^Wiz^^m^mmiii'T—ismQxmwLuoi. ceii. Bioi., n., 754 

(1991)^ Proc. Natl. Acad. Sci. USA, 88. 3962 (1991). SIsTS ; MATa/MATa 
ade2-l/ade2-l ura3-l/ura3-l his3-ll/his3-ll trpl-l/trpl-l leu2- 
3. 112/leu2-3, 112 canl-lOO/canl-100 rpal35: :LEU2/RPA135 pNOY102] , 
NOY408-lb^ [Proc. Natl. Acad. Sci. USA, 88, 3962 (1991), iite^S ; MATa ade2-l 
ura3-l his3-ll trp2-3, 112 canl-100 pN0Y102] Sr^l^fc. 

CDFOBI a'g^ b ^ 2)N0Y408- 1 a f Srffl ViTSio 

#a:^«^S*fe i: ^©H=^S» t CD^ 1 2#S^fe#:ct3 COrRNAjlte^co n t; -«C , 
-^^yya^y hm [J. Mol. Biol., 98. 503 (1975)] . m^m?Cm [Proc. Natl. 
Acad. Sci. USA, 87, 2725 (1990)] SrfflV>. life • ^»bfco 

tt(C!£5.S7a:RNA:!}^U ^5— ifICO^^a#T»rRNAaeT(7)r3 tf— ^;&^¥MT^, RNA 

^ ^-if I*3j;D^F0Bia{H^C9i^jg^-rttrRNA®{K^CDn tf-gci^^'RNAj}? U >^ 
5— t?lcD^ti*J;iO t,$bicM'>-r^, RNA#U;=<.^-ifl4o<ttXF0Bl®eTC0i»: 
a*T«rRNA3l{K^CD=l t°-Sc;?)mNA7i? U ^ ^-if Ijie^C0^^©3S*J«J75:%^f£ 
^tT«^ < M-^-f. RNA4^ U ^ 5— fe'I tFOBliie^Sr t tC^^$-a--5 :i t J: 
0^93«6TlH]«-r^^fe&^aib, rRNASe^CDiiiliilCli, ffl^^COTh^;/ hX4^>.y h 
M«> g»MSa^J*5J:?^F0Bliitfe^cD|?^SaK*^'i2>STS^ ciS^ffib, 

gp*.. *^Bg«, e>(.T<D (1) ~ (2 0) \zm-r^o 
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TiM<D&mx'&^. ±is (1) sEm<^:^&o 
±tB (1) t^mco^&o 

Replication Fork Blocking;RFB) t^i^tj.^, ±12 (1) ^tz\t (2) l2®(73:::^?io 

(5) ffiilACD*:-^ h7.J}^-y h^^d^\ DNA^Si^^gB (DNA Repl icat ion 
tenninus:Ter) A^iE-fS.^, ±tB (1) tBK®;^^. 

(6) mmy^-i7(Dmn^mmr^m'&^^T^SBmm^mn2 5^rzit 

75^e>75:Ox 75^omM7:t-^®jtff S:Kg.*-r-l>fgttS:WT^aaM«x Molecular 
Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory 
Press (1989) (t;T>^ U-=*^rL-7- ^P— ->-^* f| 2 fKiBSt") .Current Protocols 
in Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) 
T^tiUyh yahnJU-O ^: 1/^3-7- AW jJ-d v-tBST) , Nucleic Acids 
Research, 10, 6487 (1982) > Proc. Natl. Acad. Sci. USA, 79, 6409 (1982). Gene, 
34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985), Proc. Natl. Acad. 
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wo 00/22107 IP PCT/JP99/05673 , 

Sci- US^ 82. 488 (1985). Proc. Natl. Acad. Sci. USA. 8^, 5662 (1984). Science, 
224 . 1431 (1984). PCT W085/00817(1985) . Nature. 316, 601 (1985) ^tdlEtK 

(8) ±IB (7) lH«Kc7)|ieH^=3" F-r^DNAo 

(9) ±|B (8) fS«(;)DNAi:XhU>>^^x>h7i*#T^/N-ry'J5^WXU 

(10) Sa^J#-^2 7Sfctt2 8Sa«<DDNA<i:X b U >5/a:> h^^^frTTA 
-r^DNAo 

fT^Ea.*T^ffitt^ffT^lie«S::3-K-r^DNAj chtt. JiS2 (8) . (9) 
S/cli (10) lEiKcT^DNA^yn — y<i:bT. n p • A< y U ^^Vif-vs 

if->^3 >S^^fflVi^Ci:l3j;D^te>n^DNA^SftL.. ft#:Wt::^S> ^lO" 
-$>^t/H^y^-i7a5ltODNA^E!S{bU/cV^;i/^7-S:^l'^T. 0. 7-1. 
OMCDN a C 1 ^?ffiT^ 6 5 r^ryN-f y^U ^'Wif— i^a >^tT^fetg> 0. 1 — 2 
iSSScOSSC (saline-sodiam citrate) ( 1 jg^tScO S S C^?^(Z)ffi^«. 

1 5 OmM tg>fl::M-U^A^ 1 5mM ^x>^:^ h U 0?^^) ^ffl^^^ 6 

5 t:^#Tl?:7 - ^gfe^t"^ ;i <h tCck 0 Inl^^^ ^ D N A ^ ^ C i::;^?^^ 

aha)]/ -f> ^l/^a.^— /NW^tDv— [DNA Cloning 1: Core Techniques, 
A Practical Approach, Second Edition, Oxford University Press (1995)]#(?:) 

A-f y^U^'WXRjHgTSiDNAiiLTaf^e^JtCtt. i2^J#^ 2 7^7c^d;2 8T^$ 

-EA ± CO jWI 'ft ^ * -r ^ D N A & ^ :i <h T ^ ^ . 
(1 1) ±fB (8) - (10) fB«CO(/i-rn^^ 13^tClBm<^DNA^^^^-tC 

7 



wo 00/22107 PCT/JP99/05673 . , 

(13) ^Sfejtfe^tCjaSUTiES-r^^itt*^. ^|.5teJte^©±^i5cfclX/*fc: 
ttTgfOfi[ST«.^. ±tB (12) IB«CD^5l£iH5^ititBffl^i^^-, 

(1 4) hX7}f>> hM^*^< H0TlE65l5CO3j^-^ hXdt>;; 

. ±tH (1 2) t2«®^1-5fejte^iii|ii^^i'^'-<. 

(15) ffi^AcD7}^>y hxTf-y vmMi.-f)i. ^^.y^i—^nrnfr^mm-t^w^ ( 

Replication Fork Brocliing:RFB) fi^^is.^. ±tB (12) (13) tB%<D 

(16) m^ACO^^:>y hX#>y DNA^MiSiliggK (DNA Replication 
terminus ;Ter) t^i^is.^. -htB (1 2) BB«0!5^1'5fejte^^tiitBffl'^^'^-o 

(.1 7) ±iB (8) ~ (1 0) CDti-rtl75MClB®»DNA^m*al^T;a■2)^ ± 

IB (12) ~ (16) mm.<D9\-m&.^=f-m^m^^^-. 

(18) ±iB (12) ~ (17) (Dh^'rrLii^\zmw.<D^i7'^—-^i-o\>k±-m^m 

(19) ±83 (1 8) famcOfl^Ktemf*:S:ffit^7c. ^^W^^^mm-^^i>l5m 

(2 0) ±iB (1 8) mmo:>mn^m^^m^^rz. ^i-^a^KTtm-Fsnfcs 

8 



wo 00/22107 PCT/JP99/05673 _ 

^©OHOTl [Cell, 39. 377 (1984)] « :feJ!iffi«HOT A. HOT B, HOT 

mXit.^^y hT^ifs-y h®^rt®1SM7 5t- — i7a^(ReplicationForkBlocking:RFB 
) «ftgS$.^f^:ii:;&^-t?#So M:^&3lZ\t. »S©H0Tlrt(C#ft-r-5E-elementM 
m CCell, 39, 663 (1984); Mol. Cell. Biol., U 1283 (1993)] > ;*C^0O9HOT 
A, HOT B, HOT CF^tC^ftf-STerA. TerB. TerC^&afe^f 5 11 tTJ^tf^-So t^y b 

T-^> ■^J;ll^> ^ecDHOTlrttC^fe-r^I-element®:^ CCell, 48, 1071 (1987)] 
S^fflMiH?'J(Auto Replication Sequence; ARS) <htt^ ffiMMJfe*^-^*. ^<D 

Tim— K^nfcMSM^ ;^;Bi«T:Mm$nfctau (tus) CEMBOJ., 8, 2435 
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wo 00/22107 PCT/JF99/0S673 . 

(1989): Proc. Natl. Acad. Sci. USA, 86. 1593 (1989)] (cn— F ^tlfcMSK 

— F-r-5DNA^iB]-^^'^i7^'-±(cjf AL. i§^mmzmxi^rc^i7 ^—^^m 
■^ii:^zt\zj:<o. m^irj:mMm^m^^t£<th. mmmz^mm&^<D:i.-y h 

a^CTm^m^mm^Tmizmr^^^A^'^^m^^^ziiizj^D. ^^m&^(D 
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wo 00/22107 PCT/JP99/05673 _ 

PSE 2 8 0 M >ti hDi^ai>aSi) . pGEMEX-1 (PromegaSili 
) . pQE- 8 (QIAGENttM) . pKYP 1 0 ( 5 8-110600) . p 

KYP 2 0 0 CAgric. Biol. CheiiL , 48, 669 (1984)] . pLSAl CAgric. BioL 
Cheia, 53, 277 (1989)] . pGELl CProc. NatL Acad. Sci., USA, 82. 4306 
(1985)] . pBluescript II SK(-) (STRATAGENEli) . pTr s 30 (PERM B 
P-5407) . pTrs32 (PERM BP-5408) . pGHA2 (FE 
RM BP-4 0 0) . PGKA2 (PERM B- 6 7 9 8) . p T e r m 2 ( 
^#BB¥ 3-22979. USP4686191. USP4939094. USPS 
1 6 0 7 3 5) . PKK2 3 3 - 3 {y^iy^ A - y r )V^>-7 ' ^"^-i ^v^^lSim 
) . pGEX (Pharmacia^®) . pETi/X-r-A (NovagenttM) . pSupex 
. pTrxFus (Invitrogenit) . pMAL-c2 (New England Biolabstt) 

<i:^^o m^U:^mm^m^tVrzm^U. Irpyn^— ^- (PUp) . Iac:7''p^ 
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wo 00/22107 PCT/JP99/05673 _ ^ 

(PUc) . Pi,yn^-:5^ — . T7:/P^"^-, Fi7[U^-^-m<D. ±m 

'DmM'^^tcy''a=e—^— (fuv x2) . ucyp^— TTiacy'n^-j^- 

t^^^T^^o fe:?M*1tii:b;t«'&«. t- vT*^ S P O 1 -^S P 

O2(0 7°n^":^-. p e nFy°a=E—^'~m'^h^f^Z.t'^^X^^. 

U#y-A^'&SB^J(i:L.Ttt> v^-f >~5'VU:^y (Shine-Da Igarno) BH^JtBB 

t~^a^#I^ m^lt. Escherichia coil XLl-Blue. Escherichia coll XL2-Blue. 
Escherichia coll DHU Escherichia coll MClOOOs Escherichia coll KY3276. 
Escherichia col i W1485s Escherichia coi 1 JM109^ Escherichia coll HBIOK 
Escherichia coll No. 49^ Escherichia coll W3I10> Escherichia col 1 NY49s Serratia 
liiiLil^ Serrat la fonticola s Serratia I iquefaciens > Serratia IaarcesceIls ^ 
Bacillus subtil Is ^ Bacillus amy lol iquefaciens . Brevlbacter lum ammoniagenes 
. Brevibacterium immariophi lum ATCC14068> Brevibacterium saccharolyticum 
ATCC14066, Corynebacterium glutamicum ATCC13032. Corynebacterium glutamlcum 
ATCC14067. Corynebacterium giutaffllcum ATCC13869. Corynebacterium 
acetoacidophilum ATCC13870^ Microbacter lum ammoniaphi lum ATCC15354. 
Pseudomonas sp. \>-Q\\m^$>^f^:it-f)^X'^^. 

Natl. Acad. Sci. USA, 69, 2110 (1972)) . yah^^Xh^ (^510363-24839 
).Xl/^ hD7}^V— ->3 >^CGene, 17, 107 (1982) .Molecular & General Genetics, 
168. Ill (1979):) mt:m^f^^t:^^X^^o 

mwn^^'iM^mmtvxm^^^m^izit. %m^i7^-tvx. m^iU. yepis 
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(ATCC3T115) X YE^4 (ATCC37051) . YCp50 (ATCC37419) , pHS19. pHSlS^S:^ 

t.^Tfe±<. mTJil. PHOSyP^-^'-. PGKyo^-^-. GAP:/d^-5^-. ADH 
-/□^-^-^ gal XZfu^—^ — . gal 10y°n^:-^-. hva^^^^U^ 
:/^H-7''a^~:5^— . MFoil y^a^-^-. CUP 1^0^— r?^— ^cD^-p^-;^^- 

$>^f -5 :i :S:#:05lC^^^ Saccharomyces cerevisiae . Schizosaccharomyces 

pombe, Kluyveromyces [actis > Trichosporon puLlulaIls ^ Schwann iomyces alluvius 
, Pichia pastoris ^^a5^faCch7^^T^^o 

tl^Wi\t^^TLt.ifi^^M7^\t..:^V^ hP4^I/— V3 >SCMethods in Enzymology. 
194 . 182 (1990)] . X:7 3iay^Xh& CProc. Natl. Acad. Sci. USA, 81, 4889 
(1984)] . S^^U5^^AS CJournal of Bacteriology, 153, 163 (1983)] 

A I /Amp ('1'>t:hn>?:ii>%tM) . pcDNAK pAMoERC3Sc. pCDM8 
[Nature, 329, 840 (1987)3 . pAGElO? [1#PS¥3-22979. Cy to technology, 
3,133 (1990)]. pREP4 (-T > ti h n >a:M) . p A G E 1 0 3 CJournal 
of Biochemistry. 101, 1307 (1987)] . pAMo. pAMoA. pAS3-3 ( 
4#M¥2-227075) mifi^Vf^tX^. 

hLt^^^. m^\S.. h;<**P»?^^;VX (CMV) (DIE (immediate early) ilfe-T 

co7^p^-:57— i^ci:r/x>/\>-y— . sv40(Z)?;3X87'p^— ^^—^'i^xi^M^-f ;i/X 

(Rous sarcoma virus; RSV) ^ t: h^S^^*i7^;t/X (human Immunodeficiency 

13 
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virus; HIV) , ^u-—-^t?7.^!k^0^)V7. (Moloney mouse leukemia virus; MMLV 
) hD'^7-f ;i/X(DD>5^ • :^-S:fJl/ • ij tf- h (long terminal repeat) fs. 

Elongation factor) -1. a y ^SBM^}£<^W}^MW^'^^<DMGJ-(Dyn 
^ - iS' ^ * ^ C ch ^^'T? # ^ = 

WsWi^tVX\t. Vt/X • 5XD--7iMI&. yyh- SXD— -T^Ts 
■ -/V Y—^MM. \ih<DmMX'h^±-7)l'J'^ (Namalwa) iWaS^fcttJiamalwa 

X-X • AAX^ — ©fflUST^-SCHOiMJa. HBT5637 (#589863-299) 

T-:?;?. • — vMiibTfJ. SP2/0, NSO^, ^y h • 5XD— ^iffltetU 

TttYB2/0^« t hteiSWKrfflBatL'mHEK293(ATCC; CRL-1573)^, thaifil^ 

l^-ftlhm^^^^tt^X'^. ^Jx.«\ XP^ hnzi^l/— V3>S [Cytotectinology. 
3, 133 (1990)] . U>mtl)U>-'yAm (ittW¥2-227075) « U a 
CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)] , Virology, 52, 456 (1973) 

-r^m^^m'r^s&«t:^&t?>rzii>^m<^i'-^m^mmzmA-r^o 
^MmiRi^mAm^i7^—i,z. ±mo:>^^xmmy:t-^o:>mn^mmT^^^ 

^~<D^^m^mmizmx-rnit^\^^, 
jiiET^#$n;fcji^Kte^{^«ejLTo^?£Tm*-r.2) n t^^-e^^o 

m^^i^<nmm^9JimmiznA.^mmx$>ni^^mmi&. ^B^mm<D\^^-rtixh^ 
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^^^-fti^f^. MD^tr. ^:/h>. ^x4-x. »ex^x. rj">x5^-7°U*- 

^^mtUTtt. U>®m-*U^A. U>^|g-*'J^A. ^)ym^if^zy'y 

^--4 o'-c^^^K. mmnm\^. mm ^nm-^i m^^^^o mm^vwt. 
ti')mm. ^m. j^^^^juv-^a. Ty=^zLT-f^E^m^^x^fxo. 

'T^i^tcS-l' V y^''Ptf;l/-6-D-5^:t**^i7 htf^yi/H (IPTG) 

^ > F-;wTi7 u;i/^ (lAA) m'^'^mzmM^x^^^^o 

C-^^RPMI 1 6 4 0iSj& [The Journal of the American Medical Association, 
199 , 519 (1967)] . Eagl e(DUEUmm CScience, m, 501 (1952)] . D 
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MEUmm CVirology, 8, 396 (1959)3 > 1 9 9 ^^TProceeding of the Society 
for the Biological Medicine, 73, 1 (1950)] ^fzitZtli^mMiZ^^^listm^ 

Jg«tt« aSpH6~8. 3 0-4 or:. 5 %C03#ffiT^CD^frTTl~ 7 B - 

^m^nTl^^^TNU-FUmm iyr-^>l^:r.> (Pharmingen) ftM] , Sf- 
900 II SFMigife (Life Techno logies^±M) .ExCell400.ExCell 
4 0 5 CC'^-rnfe J RH/t-f:t'y-'1'X>i/"X (JRHBiosciences) a®] . Grace's 
Insect Medium CGrace. T. C. C. , 5^ -v — (Nature), 195, 788 (1962)] m^^m^^ 

mm\t. mm^m2 5--3 ox:y^^^<. mmmmit. ii^i-ss 

mm mm (S. cerevlsiae ) tCfe^j-^rRNA^fi^ <73M0igb3-- hcoliig^ 

rRNAOyD'iz:i^>i/P#t-^^|ff$n^e^X^"1f--^^&^^-r<, 

NTSK NTS2 : ®^ 

ARS : g^tfiliS^J 

[-element : HOT i<D I -element 

E-elemenl ; HOTlODE-element 

Enhencer : 35S rRNA^^CDX>/N>ij-— 

RFB : RFBSBii 
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U— > 1 «NOY408-laft. I/- >2~4«N0Y408-1 a^/pNOYl 1 7 (^n^'n44. 80. 
116tf:{-^) . 1/- >5«N0Y408-laf*. Ix- >6-8ttN0Y408-laf|?fe/pN0Yl 17 (^n 
-^^n44. 80. lieffi^-^) . l/">9-li«N0Y408-lafW/pN0Y117, YEplacl95 (^tl 
^*n44. 80. lietfirf^) . l/->12-14«NOY408-laf«/pNOYil7, YEp-FOBl (-^n 
^'n44. 80. lieffif^) . 1/->15^^NOY408». Ix— >1 6ttNOY408-lb*5feCO^mT^ 

att. M'&WPCR^CfflV^TtM-^fflDNA pUC-CompOltig^^-riaT^fe^o 

bt^. ^'&WPCRC0Ti7U;i.T^ Hy;i/Sm^»fjCD^Ko £trl:ii|iIT^11KJJlfeT 

^fc^^^DNACOMtb. &^»(?)*0C)S^fttSt@^n7c^6gDNA(7:»«J:bT$.D. MCM2 
i:PPRlttlO-Mg^ 5SchNTSttl0-MSU;^c^{aT^HEbTfe^<, 

1Stt^l-ffi:f^l§:^:^i-o □iiN0Y408ft. At^N0Y408-lbtt. ■«NOY408-la^. Oti 
N0Y408-laf^. •tSN0Y408-latt/pN0Yl 17. A«N0Y408-lafW/pNOYl 17. 0« 
N0Y408-1 af */pNOYl 1 7, YEp-FOBl . V tiNOY408-l a f ^/pNOYl 1 7, YEp I ac 1 95-eco$£ 

^5111 S^fe|*:DNAcDA;i/X:7-Y-;i.H^r;i/mm^iftC0itif >37^ h^tff^^ 

a : I/— > 1 . 2«N0Y408-laf»(^n^*n44. llGffif^). I/— > 3 ~ 5 ^1N0Y408-1 af 

17 
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/pNOYIl? {^tl^n4^. 80. lietftf^) . Ix— >6. 7l^0Y408-la« (^n^^tl 
44. 116ttf^) . ]/->8~10ttNOY408-la*/pN0Yn7 (^n^'n44. 80. IIGW"^ 

b:l/->l : NOY408-laf»/pNOY117%. I/- > 2 - 4 «NOY408-laf/pNOYl 17. 
YEplacl95 (-^n^*tl44. 80. 116iM:f^) . Ix— > 5 ~ 7 ttNOY408-lafft/pNOYl 17. 
YEp-FOBl (^n^*tl44. 80. Il61fr>f-^) . l^- >8^^N0Y408^CO^^T$)^. 
c : l/-> l-3«N0Y408-2af^ (^tl^*tl44. 80. llGffif^) . U—>4~6it 
N0Y408-2att (^n^*tl44. 80. ilGlftf^) ^^fo 

a^^NOY408-la^. b ttN0Y408-laf^. C«N0Y408-laf*/YEp-F0BlcO^:^T£>^o 

J^T<7)^SgM4^<^::&l*ti. #tC0giHbT^i:t/^PSD . Method, in Yeast Genetics, 
Course Manaal, Cold Spring Harbor Laboratory Press. NY, (1994). ^Tz\t^U 

-7= - > £2 Omg/Lig jffi tc^Sn U . mm 30^C Trfr -d 

*Sg^J 1 RNA#U ;<^— iiIi^MS«(C*5lt^rRNAafe^cD=i t:-fc<?:>M^> 
35S mm.B.'^<J:^m^^'Dt^^ (H^RiNAt}^ U y< ^— tr K^^^a^^^rRMAitfSTcoii 

RNATjtU ;^ =y-M\^MmmiL bXtt. ^eNOY408-la^^igffl bfco 
NOY408-la^«. RNA4^ U tf I (D^yn.-y hi: 2 ^r:;t^^^A135it7'rL 

-.^ K^n- H-r-^RPAissite^^^^^fisa^n. rna*'j>^^— tfincj:o^^sn 

^GAL7a{5^CD:/P^-^ — C03^iHTT35S rRNASft? i:: 
y^X^ KpN0Y102*^a®A^ti;^::^S^TS^o RPA135»e:^;i?^^»a$n^ t 
cfcDRNA7}^'J^^—if n::&^b;t35S rRNAiie^C0g^tt4o#-r. *WT#;^j:< 
pNOY102;i^«A$n^:ii:{C<i;O35S rRNA5I{5^;0^^^3^$n^W'r^ :i i 
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TS^^o z:{g#:|g*N0Y408^ [Proc. Natl. Acad. Sci. USA, 88, 3962 (1991). 

; MATa/MAT a ade2-l/ade2-l ura3-l/ura3-l his3-l l/his3-l 1 trpl- 
l/trpl-l leu2-3, ll2/lea2-3, 112 canl-lOO/canl-100 rpaI35: :LEU2/RPA135 
PNOY1023 tt. S^*^RPA135®>fS^. LEU2ite^J¥AtCci: D 5SS$n7cRPA135ite 
^ (rpal35: :LEU2) i5cJ:D^pNOYl02^ fe^o m^mMkn%mB.'=}-^h^%m'm¥^t 
bTtt. NOY4O8^*5cfclXT«fla-?^3^ilT[^0#lCt#e>nfcNOY4O8-lb>S [Proc. Natl. 
Acad. Sci. USA, 88, 3962 (1991) . it^TM ;MATa ade2-l ara3-i his3-ll trp2-3, 112 
canl-100 PNOY102] ^m^^X\tm\^tZo 
(1) -y-if >:7'n^y hlCct^^^tff 

mxm-Xd.W^^'^i^ \ X^^^-r^YEp-*'^i7 l — 7.mm [Method, in Yeast 

Genetics, Course Manual, Cold Spring Harbor Laboratory Press. NY, (1994)] 

>EC:/D^;/ h-r^r:i:t-J;D> rRNAJt-g^ O-y-if > :/n h^tff ^fTo rRNAit 
e^^SKJ^D-yiibTt^. NOY408-la^J:DSife#:DNA^fflaib. 
H i n d 1 11 j3 cb rXSpb ItC <j: D -^Pgr l> ;^DNAfr jt (^<Ji.2kb)^. ^^PT^liLfcfecT:)^^^^ 
fco tu3ZnL'yc;^>yV'>tK:/D--:/i:^£iJS$is[:T. rRNAa{5^a3feC04. 6kb<D 

BAS2000 (m±^*:7^;i/A?±M) ^ffli'^Tto $e>tcA>H^^aT^fc5e)(r. ^ 

Sc#:^V A^fcDl=itf-7?$)^MCM2®e^ [1tMr^4&tCl8^T^51{5^ : Genes & 
Development, 5, 944(1991)] lC::5C'^Tfc|^<ttCLT'y-lf >ya ^> hffiWbfco MCM2 
ilfeT-c^/N* > H Oft ^rtSK^^P i: bT^ 0^ ^ i: ct D rRNAgfe? o a* > F COM 

nyY(Dmm^\tm—(D^^X. RPA135iteTi^a^S*T-^^NOY408-la«<D 
rRNAae^COn tf— ^tt. if^^RPA135a{5^^fcC)^N0Y408:fec]:lXN0Y408-lbO 
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(2) m^m?cRizj:^m^ 

UTto 1 ntf-mcif*3gB«^i:LTtt« t: 'J 5 v>'g-fiJc?SCD»*a{K^URAl*3J;y: 
URA3(Z)e^S:{Sji-r-Se^H?Tfe5.PPRia€T [Mol. Gen. Gen., 184, 394 
(1981); J. Mol. Biol., 180. 239 (1984)] tUCmM&^^m^^fCo igitB$1±^;i 

tii^A-oommmiiz-ot^^x. ^^fflDNA$f^M-r^7£:se)ic^n-e"n4* (i. 2, 

3. 4) (D#MWy7'r-7-$r^ttLT-&fi!<;L;^ (i^S@S?'J^SH?'J#^ 1 ~ 1 6 tC 
^bfco 1~4 : 5S rRNAaeT#SW7'^-rv-5S-l~5S-4. 5~8 ; NTS2!lf ^ 
6<)y^'fx'-NTS-l~NTS-4> 9~12 ; PPRljlg^^SWy^-f -7— PPR-l~PPR-4, 
13~16 ; MCM2jteT#S«j:7'5'-f V-MCM-l~MCM-4) . ^ ^-l" 1 i: 4 «^g|5y 
5-rv-T*0. fiMS^-tJ-'T KDEJIJ (SSrRNAae^f ; Sail, NTS2 ; Sad. PPRl 
a-|S^;KpnK MCM2ae^ ; Aval) S5' ^SlCl'M-JP LTab-S. 7°^-f^-2i3K 
F^^y^-rv— T^D. A 7T->'S*O20*gX®ga^J$5'^jSiC#SPbTi5-5„ 
^-S-fflDNAtt. [Gene, 122, 313 (1992)] (C^-l^l-iT. tATO J: -5 IC bTf^S* 

Lfco S-f, »SN0Y408^O§^fi#:DNAS^^ibT7'5'f ^— 1 i:2, 
-3 i4^^n^nfflt^fcPCR^ffoT, 2m^CD»fM-Slg'ti$1±fco ^^i.^-tf±ii|>i 

L-7t>^MiBi±S:, ^ti^'ncos' mmz$>^ x y r--:^**(7Die^j^?ijffl ltt^:- 

pUC18(Z)-7Jl/^i7D-->i''-t}--^ h}C4Ci^'^Td7D->'ftU7c:7'^XS FpUC- 
Comp (HaSa) ^M-^fflDNAiibTffli/ifc. 

5^-1'-7-AfeJ;U:B (i2?iJS-^17~24lCitaE^J^^To g2?iJ#-^17, 18 ; 5S rRNA 
afe^^SWy^-rT-, ia?iJS^l9, 20;NTS2#S6*)7'^'fV-. ia5iJS^21, 22 
; PPRlSe^^Sfi^T'^'r E?il#^23, 24 ; MCM2Mfi^1tS6<):/^-1' T-) 

20 



wo 00/22107 mk PCT/JP99/05673 _ 

20bpfdn-j-ftVi»fH-75^'ii(PS^n^o pUC-Comptt. 260ninOD®7tgcoMtetCcfc T^SS 

chL. ffl-^(Digffi(7)M'&fflDNA pUC-Comp43ctD^V5-f '^"A^BSr'S.JPL'. 95t:. 
8 53^f0l<D^^2LS^L7c:7>7°U^^^>^ • zf-;l/ H • ^ ^> .#U^^-if (AmpliTaq 
Gold Taq polymerase : Perkin-Elmer?±K) ^m^^. ^O-^^^JV ( 1 it-f :^;i^CDS 
^^tt ; 94°CT30?}>Pb1. Tr:-iJ >/7' ; 60X:T30#ffl. #SSJiS ; 72T:T30# 
m ^^^i^^) (T^PCR^f^ofco i^i|ib;^cDNAK)ttt. 10%7p U T U ;!/T ^ H-irjU 

-^-T^SbfCo ^65afeiF(75^^Tic«. ^-&ffiDNAt^i«JDNAO«i:btCJ:oT. 
St^bfco (|g3Hb) 

rRNA®e^cD5^T^<hbT5SchNTS2CD^T&CO¥i^^®D> ^Itl^. ^m^'tr / 
A$>fcO 1 ntf-cDMeT(7:>^^Tmi:bTc^MCM2<hPPRlO^3'^icC0¥±^^^^^ 
iitCctD. ^^#:^rVA*;^cD<7:)rRNAite?(D=itf-p:S:l+»:Ufco RPA135jte^ 
^S^N0Y408-laCOrRNAffie^(Dzi ti-Sctl. 0 ^80a h:"-e$.0. 

iE#7'cJ:RPAi355t{5^'^}t'::?NOY408t*-^NOY408-lb*cDn t"-Sci50CO 

^SE^J2 RPAlSSSiS^CO^A^Clcfc^. rRNAfife^On fcf— &M^I><^[iim 
(1) 'y-1f>yp^y htCci:^»ff 

*M 1 T^^n^cNOY408-lat*l;i43tt^rRNAaeTODa 
i^^(D^^^m^Z^^Z:t^m%^^T^rc^. NOY408-lattTRPAl35®eT^^Ji$ 
itrcm-^cDrRNAaiS^CDntf-ic^P^fCo »^Sc?3RPAl SSai^^^^ffl'y'Jl/^^zi 
li-y^^X^ HpNOYUT^ffll^T. i^^'J5f"^ASTN0Y408-la»^J1^K^mb/co 

>^iltJ^. -^n-^^nv'>i7Vl/i7P — >^[:$-t^fc:o SU^'l 5^ P->$>/c Distil mint^ 
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mk. -^mmiO^ (D i:raa{rLTrRNAa{gTCOl.iT-t}-tf>:/P-> h^Sf^ff 

II2BI©1/— >2~4(C^-r=te>(C. y^T-S FpNOY117^^AU7tNOY408-lai^ 
•Zrtt. 44. 80, 116i:ttf^i&a^a^ri(CrRNAjt'fA^©;\*>HCDa-r75:t3-e.Pt:- 

'S{t:(i*E;i5.-3fc. *^0i|lCD (2) -e. ^^SRPA135ae-?^t>-r5NOy408-lb'»CD 

e^®A*>KcDg!5i5,. g-^'D — >©rRNAjH5^®Pk"— ^Srft^b, 4-3>cO:J7n 
->CD¥i§^rRNAjte^CDPt:— SSctbfc, ^7X5 HpNOYllT^SA 

b;tNOY408-laW (^4 0#) Ttt. Itf^SMia-S) r'i CrRNAS'lST OP tf-^^t 

*3ctaCN0Y408-lb(^412IA) <DV^Mzmm.t^^-ffi^ti^-^nt:.. C5 i # , N0Y408 
*5J;O^NOY408-Ibtt. pN0Y117^^AL7il'iN0Y408-la» (||4|gH) ttlOO-t«:'fm± 

MMM-Wi\t%mih(^(D-l3^ [In Genome Analysis, IRL Press, p41-112, (1988)] 

\zm':s\<^xnts.t:>ntc. (d o-y-+f>yp-j/ h^WBticffl^iTtcotisit^^sm 

(roi/^T. m^^lfigfiCHBF-DRI! C/\W*^-7H (BioRad) &3 ^ffili, AJUX 
RtrBlSOO-gOOMsl, ^IbB^rB^egBtfBl. lOOCV. UX:, O. 5XTBE®«ft<D*#1rA 

;i/X7^-;uKy>«^*»^tTofem, (1) t.m\zxmKmB.^m¥y^-fa- 
yi:Ufc-9-tf>^p-:/ ^«1^T^^ToT, ^i2#^feft:^^aiUfco TRNAae^^K;^^ 

»g55J-Olll2S^-fe^*:cDS$tt, 1. OMbpTfcO, rRNAjteTO^DilbP-n-; h ( 

22 



wo 00/22107 PCT/JP99/05673 . 

RPAl 35a€^ ^ NOY408-1 aCD^l 2#^fe#:cOft $ tt. ^ 5 E! a (0 1/- 

N0Y408c^^i:^2. 4MbpOSgl2S^e#;<hl:bfebT^< (|g 5 I2i a CO V— >11) . 
i L Tttl i -903 t: - 1 ItS'^ nfco NOY408-i attfCRPAl 35ite^ y'^X 

t;0^iilg$nfc (^5(llacDi/'~>8~10) o |gl2#§^fei$CDfi$tS44-tM:f^ 
(l^- >8) T^^2. 0MbpT109a h:— . 801frft (l^->9) Ttt2. 2Mbpl:132zi tf- 
. lieiftf^ (lx~>10) l!tt2. 4MbpT154=il::--COrRNAM{K^^^OS${CffiSL.fc 

*SSOT3 : ffim'7^-i7|JlS^at5^t-:fett^rRNAMe^05tte^±i*I 

mmLy^-^m.miS'mt.. 35s rRNA(De^tC«fe#L.Tt/i7S:t.^:ii:^^^$gS^nT 
C-^^^i^' [Mol. Gen. Genet., 233, 355 (1992); Cell, U 267 (1992)3 > FOBlit 

( 1 ) RPA1355tfe^^^attt3:B^t^F0BiaGTte#e57^fflM37^-^[llSgtt 
NOY40 8- 1 a^(0 r RN ASfe^ ^ ^ ^ - ft ORFBgE^^ lc::fett§fflM'7:t~^ 
14^3tSR [Cell, 5i, 463 (1987)] (Dyji^lzm^^^^TM^Tzo TUt)-^. NOY408- 

zfuy h'T^z.hiz^^. mmmi<D (1) t.mm\zvxTMkm&TO)^-^y-/u 
y hmm^ny^-of^o ^(omm. K¥Bm±x^my:t-^'Am±\^rcmzm^^ti 

^4f^&57^Y^DNA (Y-foriu DNA) C7:>X/}^-/ h [Cell. H, 267 (1992)] 

NOY408-lat*tt^gS7:t-57p£SgttS::tbTVi^Ct/0mS$nfc (^6 0 
a) o 

^z.x\ mYm-\m<D¥Qmmi^'f^mmvrcW (NOY408-iaftfe-r) ^tbboo 

j:5tCl.Tf^®tL;co HrS3ite^^tD-6y^X^ FpJJ214 [Yeast, 6. 363 (1990) 
] ^mm\ZVX. 5'*SiC-^n-^*nNruI^;^c«ClaIgW4om^ 
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FOBl [Genes lo Cells, I 465 (1996)] CQFOBiafs^F^IC^-SNrul/ClalFaltC^A 
■r?)C:i:(::J;0, F0Bljte^d^*SSa$tlfr:/7X5 KpUC-fobl::HlS3^{t®L:^c„ 
HpUC-fobl::HIS3^EcoRIT-«»fbT{tfI«irbfc», S^iEU^^'^^A 
fe(Cj;oX> N0Y408-laW«C2»AU7S:o his3-ll^^SWb t7>5^v>g*tt-e^^ 
N0Y408-la»J5^ ffilSje^m^^CJ; OFOBiae^AMobl : :ms2\zm^^t>^z.t 

;?tNOY408-laf*S^f#7t<. N0Y408-laf'^{'OtiT, ±tS<i:P«fCbTitM7:t — i^gg 
SSttSP-ifciC:^. Y^DNA©Xd^-:/ Stt^^tJ^^b. ^^t-i^E^jg'ftdt 

[Genes to Cells, U 465 (1996)] i73gStE<hll«(rbTPCR}*C«J; OiiiHb 
fcFOBljte^JflijT-^. »«5!3gffi^i'5'-YEplacl95 [Gene, 74, 527 (1988)] CD 
BamHI1t-l' hfrffA-r^S C tic »3 , FOBiae^^l^ffiy^T, = HYEp-FOBl Sf^K 
Lfc„ K^^XS HT?N0Y408-laf**^J]?«e^bfc»tC-:3tiT. ±fEi:|plflltCUT 

gK{2:{c*5(t-£.1«M:7:t-i7a«Stt«F0BijieTiC'fe#UTU§ z ttmm-^ti 

(2) -y-lf^T'D-;/ MC<t«i»W 

mz. F0Bljie^<i:RPA135jieT©f^#*t^^LTli-5N0Y408-laf«tCi3tt^ 

«RPA1 353S€T'^M«NOY408- 1 a i; Itfe UT^ b tr*5*l!cirM'> bXt^^fc (IS 2 SI 
CD I/— > 5 , m 4 mO) . =1 tf-icttl001ftf-^^S;tTfc^^k;b7i/{)^o fco NOY408-laf 
>»(c:RPA135^Jiffl7'7X5 HpNOYinSragALfc^-g-T*), N0Y408-la^ 0 . 
100mf^^SATferRNAjie^CD3tf-^©I5imtt^?.n?5:*^ofc (^211©l^- 
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40^) c Lt^^U. C<DpNOY117TJgKSmb7tNOY408-laf*(C^ e 

/Om^snrc (^2 0001— >12~14) o a tf-ic^S^bfcche:^, 

S $ n ^ r ^ T * ^ C ^ ^^'t^ ^^^fc. 
(3) A;i/X:7^-;i/H^r;^m^^a<:lJ]lCJ;^»tfT 

N0Y408-iaf^(7)lli2SF^fe{$<Dfi$$:/^;i/X:7^ Hy;i.m^)*^^^ 

:7-^D^y h^tfT(Cj:0>^aib7cchC5. RPA1353te^^aNOY408-la*KJ;O t>$e>iC 
m^^\. 34MbpT^D> S^l40=ifc"-c^rRNAMeT^^lt-Ojg$nTl^^;i<i:;0^'*3:?5^^7^ 
(|g5 BiaCDl/— > 1 . 2) o 

NOY408-laf^trRPA135iaeT-%^7'^X^ HpNOYl i7^^A 1 16titf^^-rJ#« 

Illb<;01/">1) . $6{CF0Blite^^3^y'°^X^ FYEp-FOBl^^Af ^ 44. 

5iabCOl/->5-7) o N0Y408-latttCpN0YlI7^^AL7tS'&{Cj:b^T#fi(7:){f 
6':^#/0^ic^Vi;0^. 116ffi:f^-etiil»NOY408 (H 5 El b COl/- > 8 ) i:t5t£lRl@S 
(Dg^SrS^Lfc. ^i7 5^-YEplacl95^YEp-F0BlCOf^t)OtC#AtfciS'S'^C 

Ix— >2-4) o 

mmm4 RNAtI^U ^ tf I i^^S^^^^DrRNAite^cT^n l:f-i5:<Z)S^>{3?^T^ 
FOBlitfeTCDH^- 

N0Y408:^7^^ ^ FOB I jtg^ ^ fig:^ U Tft S $ nT^FOB 1 ite^:?^: •=£ i^ii—fg^:^ 
N0Y408-f [RPA135/rpal35, fobl/fobl] CDT^^i^^^^StCi: D . RPAI35Jif5T tPOBl 
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M&f-O^m^^-^iKmLXl^^^m^^Wci^^i^^ [rpalSS, fobl] 2^a->^mt:iiZ 

-5. ^Tz. N0Y408*^ [RPA135/rpal35, FOBl/FOBl] A^ibmWZ^m^^m^n^-z> 
tf;tOPA135jie^:?^ti¥ic^*fec7)i7D-> [rpal35, FOBl] ^^ML. 

eia, ^^MF0Bljte^^t)-:PN0Y408-2aWtt, <S!J«8 (44t«:f-^) \m^mtmm<D 

V^fc (^50c ®l/->4~6) o |gBt{CF0Bl3lg^=b^«L.TO^ 
N0Y408-2af«TtS^fi^CDft$K^-ft:;&^miofc (^5llIcCOl/->l~3) o -c? 
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mm 
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-g-fiXDNA 
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-^fiXDNA 




l#7 
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•&^DNA 
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mmm^ 1 1 -Axmmcomm -. -^s^dna 

ffi^J#^ 1 2 - AXia^iJOS^BJ : -g-fiKD N A 
ffi^ij*-^ 1 3 - AxaB^iJcOiJBJ : -g-filcD N A 

1 4 -xxm^mmm -. -&j^d n a 

E^J#-^ 1 5 - AXIH^iJO^BJ : -g-^DN A 

S3?ij#-^ 1 6 -x-xMm<^mm ■. -&^!gDN a 
as?ij#^ 1 7-K-xMm(r)mm -^bsdna 
1 B-KiLmmo:>mm ^^dna 

Sa^iJS-^ 1 9 - AXaB^iJCDUiBJ : -&fi£DN A 
ffi?fj#-^ 2 0 - AXg2?iJ(D^Bj : -g-gEDNA 
E^J#-^2 1 -AXSB^iJCDUiBj : #|£DNA 
E?iJ#^ 2 2 - KZL^mcDmm : -^^D N A 
aB?iJ#-^2 3 -AXS2?iJO|?aB^ : -&^DNA 
E?iJ#^2 4-AXSS>?iJCDiSB^ : -&fiKDNA 
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1. mm^(D^y hxt^y hmmis^z^^»mmMm^. mm^mx-^nrc 

Replication Fork Blocking:RFB) •fy^'hfS:^. m^km I ^tcit 2 m9Si<D:^&o 

5. mm;lco*'y N«J^35^, DNAlfiUi^^gB (DNA Replication 

terminus ;Ter) 3f5t<^ 1 sBi£0:S^?£» 

i7 (Dmn^mm-r^m^^^-r^mBM. 



8. 8f^3R7fB«OSe«S:3— HT-SDNA. 

10. ia^J#^2 7 Sfctt2 8iB^©DNAi:7. hU>>?x>h^C^#T-eA 
-r^DNAo 
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14. hX#-y hM^d^, HOTlfiJfcCDJj^-y hX^u/ hM^Tfe?) 

Replication Fork Brocking;RFB) 75^5./^^, K^Jgl 2^fc«l 3ie®0D^1-*jl 

15. mM^-(^^y h7.:!iiy hm^ti^s DNAlSMiHSSBIJ (DNA Repl icat ion 
terminus ;Ter) ij^i^fs.^. mMMl 2mm<D^^MBi^i^^m^i^ 

:s 1 2 ~ 1 6 (D^^rnt^ 1 :«c5sm(o^^5i5ae?tiisffi^i7^-. 

18. sf*^ 12-17 <Dt,^'rrL:^^izBm.<^^^^—^ i -r^^^-h^aeMtc:* 

20. i»*3Si 8fHR(75j^Kem#;4ffit/i^c, !5i-3feiie^c=i-h*$ti;rcsa 
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gg m ^ 

SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO,. LTD 

<120> Method to amplify recombinant gene using a factor for ribosomal RN 
A gene amplification 

<130> H10-1381Q3 

<160> 16 

<170> Patent In Ver. 2. 0 

<210> 1 
<2ll> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
end. 

<400>1 

gcgtcgacgt tgcggccata tctaccag 
<210> 2 
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<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>2 

ccagcctcgc atatgaccaa taccagctta actacagttg 

<210> 3 
<211> 40 
<2I2> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>3 

ttcctgatat gcgaggctgg agagcctgac cgagtagtgt 

<210> 4 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequense 



Synthetic DNA 
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<400>4 

gcgtcgacag attgcagcac ctgagttt 

<210> 5 
<211> 28 
<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>5 

ccgagctctc atacattaca ctaccacc 

<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>6 
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gacggaacga tatctgalgg tccctttagg gtctctgaag 



<210> 7 
<2n> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>7 

ccatcagata tcgttccgtc aatccatgcc ataacaggaa 



<210> 8 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>8 

gggagclctg aatagacata ggagtaag 



<210> 9 
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<211> 28 
<212> DNA 

<2I3> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 9 

ggggtaccat aaggagatca gtgcgctg 

<2]0> 10 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>10 

cctgcatcag gacgtagcca cgtgaagact aatttcgcaa 

<210> 11 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
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<400>il 

tggctacgtc ctgatgcagg gcaactaatt ttcgtcaaga 

<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>12 

ggggtacctg gattgttttc agcctctg 

<210> 13 
<21l> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Descript ion of Artificial Sequense : Synthetic DNA 
<400> 13 
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<210> 14 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>14 

tgatttgtca aacgcctgcc accaataggt gatgaaactg 



<210> 15 
<211> 40 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>15 

ggcaggcgtt tgacaaatca tc tggagata tgattaaccc 



<210> 16 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>16 

ccccgggcgt ccatcaaatc tacttcg 

<210> 17 
<2n> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>17 

gttgcggcca tatctaccag 

<210> 18 
<2il> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequense : Synthetic DNA 



<400>18 

agattgcagc acctgagttt 

<210> 19 
<211> 20 
<212> DNA 

<213> Ar t i f icial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>19 

tcatacatta cactaccacc 

<210> 20 
<2]]> 20 
<212> DNA 

<213> Art i f icial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
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<400>20 

tgaatagaca taggagtaag 
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<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 21 

ataaggagat cagtgcgctg 

<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>22 

tggattgttt tcagcctctg 
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<210> 23 
<2ll> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400> 23 

cgtagacgtg aggaagatga 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequense : Synthetic DNA 
<400>24 

cgtccatcaa atctacttcg 



<210> 25 
<211> 566 
<212> PRT 
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<213> Saccharomyces cerevisiae 
<400> 25 

Met Thr Lys Pro Arg Tyr Asn Asp Val Leu Phe Asp Asp Asp Asp Ser 
1 5 10 15 

Val Pro Ser Glu Ser Vai Thr Arg Lys Ser Gin Arg Arg Lys Ala Thr 
20 25 30 

Ser Pro Gly Glu Ser Arg Glu Ser Ser Lys Asp Arg Leu Leu He Leu 
35 40 45 

Pro Ser Met Gly Glu Ser Tyr Thr Glu Tyr Val Asp Ser Tyr Leu Asn 
50 55 60 

Leu Glu Leu Leu Glu Arg Gly Glu Arg Glu Thr Pro He Phe Leu Glu 
65 70 75 80 

Ser Leu Thr Arg Gin Leu Thr Gin Lys lie Tyr Glu Leu lie Lys Thr 
85 90 95 

Lys Ser Leu Thr Ala Asp Ala Leu Gin Gin He Ser Asp Lys Tyr Asp 
100 105 110 

Gly Val Val Ala Glu Asn Lys Leu Leu Phe Leu Gin Arg Gin Tyr Tyr 
115 120 125 

Val Asp Asp Glu Gly Asn Val Arg Asp Gly Arg Asn Asn Asp Lys He 
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130 135 140 

Tyr Cys Glu Pro Lys His Val Tyr Asp Met Val Met Ala Thr His Leu 
145 150 155 160 

Met Asn Lys His Leu Arg Gly Lys Thr Leu His Ser Phe Leu Phe Ser 
165 170 175 

His Phe Ala Asn He Ser His Ala lie He Asp Trp Val Gin Gin Phe 
180 185 190 

Cys Ser Lys Cys Asn Lys Lys Gly Lys lie Lys Pro Leu Lys Glu Tyr 
195 200 205 

Lys Arg Pro Asp Met Tyr Asp Lys Leu Leu Pro Met Glu Arg He His 
210 215 220 

lie Glu Val Phe Glu Pro Phe Asn Gly Glu Ala lie Glu Gly Lys Tyr 
225 230 235 240 

Ser Tyr Val Leu Leu Cys Arg Asp Tyr Arg Ser Ser Phe Met Trp Leu 
245 250 255 

Leu Pro Leu Lys Ser Thr Lys Phe Lys His Leu lie Pro Val Val Ser 
260 265 270 

Ser Leu Phe Leu Thr Phe Ala Arg Val Pro He Phe Val Thr Ser Ser 
275 280 285 
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Thr Leu Asp Lys Asp Asp Leu Tyr Asp lie Cys Glu Glu lie Ala Ser 
290 295 300 

Lys Tyr Gly Leu Arg He Gly Leu Gly Leu Lys Ser Ser Ala Arg Phe 
305 310 315 320 

His Thr Gly Gly lie Leu Cys He Gin Tyr Ala Leu Asn Ser Tyr Lys 
325 330 335 

Lys Glu Cys Leu Ala Asp Trp Gly Lys Cys Leu Arg Tyr Gly Pro Tyr 
340 345 350 

Arg Phe Asn Arg Arg Arg Asn Lys Arg Thr Lys Arg Lys Pro Val Gin 
355 360 365 

Val Leu Leu Ser Glu Val Pro Gly His Asn Ala Lys Phe Glu Thr Lys 
370 375 380 

Arg Glu Arg Val He Glu Asn Thr Tyr Ser Arg Asn Met Phe Lys Met 
385 390 395 400 

Ala Gly Gly Lys Gly Leu He Tyr Leu Glu Asp Val Asn Thr Phe Ala 
405 410 415 

Leu Ala Asn Glu Ala Asp Asn Ser Cys Asn Asn Asn Gly He Leu His 
420 425 430 



14/26 



wo 00/22107 PCT/JP99/05673 

Ash Asn Asn He Gly Asn Asp Asn Phe Glu Glu Glu Val Gin Lys Gin 
435 440 445 



Phe Asp Leu Thr Glu Lys Asn Tyr lie Asp Glu Tyr Asp Asp Leu Ala 
450 455 460 

His Asp Ser Ser Glu Gly Glu Phe Glu Pro Asn Thr Leu Thr Pro Glu 
465 470 475 480 

Glu Lys Pro Pro His Asn Val Asp Glu Asp Arg lie Glu Ser Thr Gly 
485 490 495 

Val Ala Ala Pro Met Gin Gly Thr Glu Glu Pro Glu Lys Gly Asp Gin 
500 505 510 

Lys Glu Ser Asp Gly Ala Ser Gin Val Asp Gin Ser Val Glu He Thr 
515 520 525 

Arg Pro Glu Thr Ser Tyr Tyr Gin Thr Leu Glu Ser Pro Ser Thr Lys 
530 535 540 

Arg Gin Lys Leu Asp Gin Gin Gly Asn Gly Asp Gin Thr Arg Asp Phe 
545 550 555 560 

Gly Thr Ser Met Glu Leu 
565 

<210> 26 
<211> 309 
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<212> PRT 

<213> Escherichia coli 
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<400> 26 

Met Ala Arg Tyr Asp Leu Val Asp Arg Leu Asn Thr Thr Phe Arg Gin 
15 10 15 

Met Glu Gin Glu Leu Ala lie Phe Ala Ala His Leu Glu Gin His Lys 
20 25 30 

Leu Leu Val Ala Arg Val Phe Ser Leu Pro Glu Val Lys Lys Glu Asp 
35 40 45 

Glu His Asn Pro Leu Asn Arg He Glu Val Lys Gin His Leu Gly Asn 
50 55 60 

Asp Ala Gin Ser Leu Ala Leu Arg His Phe Arg His Leu Phe He Gin 
65 70 75 80 

Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 

Val Leu Cys Tyr Gin Val Asp Asn Leu Ser Gin Ala Ala Leu Val Ser 
100 105 110 

His He Gin His He Asn Lys Leu Lys Thr Thr Phe Glu His He Val 
115 120 125 
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Thr Val Glu Ser Glu Leu Pro Thr Ala Ala Arg Phe Glu Trp Val His 
130 135 140 



Arg His Leu Pro Gly Leu He Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 160 

Val Leu His Asp Pro Ala Thr Leu Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 

lie He Lys Asn Leu His Arg Asp Glu Val Leu Ala Gin Leu Glu Lys 
180 185 190 

Ser Leu Lys Ser Pro Arg Ser Val Ala Pro Trp Thr Arg Glu Glu Trp 
195 200 205 

Gin Arg Lys Leu Glu Arg Glu Tyr Gin Asp He Ala Ala Leu Pro Gin 
210 215 220 

Asn Ala Lys Leu Lys He Lys Arg Pro Val Lys Val Gin Pro He Ala 
225 230 235 240 

Arg Val Trp Tyr Lys Gly Asp Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

Thr Pro Leu He Ala Leu He Asn Arg Asp Asn Gly Ala Gly Val Pro 
260 265 270 

Asp Val Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin His Arg 
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275 



280 



285 
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Tyr Lys Pro Gin Ala Gin Pro Leu Arg Leu He lie Pro Arg Leu His 
290 295 300 

Leu Tyr Val Ala Asp 
305 

<210> 27 
<211> 1698 
<212> DNA 

<213> Saccharomyces cerevisiae 

<220> 

<221> CDS 

<222> (1).. (1698) 

<400> 27 

atg acg aaa ccg cgt tac aat gac gtg ttg ttt gat gat gat gac teg 48 
Met Thr Lys Pro Arg Tyr Asn Asp Val Leu Phe Asp Asp Asp Asp Ser 
15 10 15 

gta cca tea gaa tea gtt acg agg aaa teg cag aga aga aag gca acg 96 
Val Pro Ser Glu Ser Val Thr Arg Lys Ser Gin Arg Arg Lys Ala Thr 
20 25 30 

tea cct ggg gaa tea aga gag tec tea aaa gat cgt eta ctg ata ctt 144 
Ser Pro Gly Glu Ser Arg Glu Ser Ser Lys Asp Arg Leu Leu lie Leu 
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35 40 45 



ccc let atg ggg gaa tea tat act gag tac gla gac tct tat ttg aac 192 
Pro Ser Met Gly Glu Ser Tyr Thr Glu Tyr Val Asp Ser Tyr Leu Asn 
50 55 60 

tta gaa tta ttg gaa agg gga gaa aga gaa aca cca ate ttt ctt gaa 240 
Leu Glu Leu Leu Glu Arg Gly Glu Arg Glu Thr Pro He Phe Leu Glu 
65 70 75 80 

tct ctg aca aga caa eta acg cag aaa ata tat gaa eta ata aaa aca 288 
Ser Leu Thr Arg Gin Leu Thr Gin Lys He Tyr Glu Leu He Lys Thr 
85 90 95 

aaa let tta act gca gat gcc ttg caa caa ata agt gat aaa tac gat 336 
Lys Ser Leu Thr Ala Asp Ala Leu Gin Gin He Ser Asp Lys Tyr Asp 
100 105 110 

ggt gta gtg gca gaa aac aag ctg tta ttt ttg caa aga cag tat tat 384 
Gly Val Val Ala Glu Asn Lys Leu Leu Phe Leu Gin Arg Gin Tyr Tyr 
115 120 125 

gtl gat gal gaa gga aat gtt aga gat ggc cga aat aat gat aaa ata 432 
Val Asp Asp Glu Gly Asn Val Arg Asp Gly Arg Asn Asn Asp Lys He 
130 135 140 

tac tgt gag cca aag cat gta tac gac atg gtg atg gca aca cac tig 480 
Tyr Cys Glu Pro Lys His Val Tyr Asp Met Val Mel Ala Thr His Leu 
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145 



150 



155 
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160 



atg aat aag cat ctt agg ggt aaa aca tta cat tec ttt tta ttt tot 528 
Met Asn Lys His Leu Arg Gly Lys Thr Leu His Ser Phe Leu Phe Ser 
165 170 175 

cat ttt gcc aat att agt cat gcc ate ate gat tgg gtc cag caa ttt 576 
His Phe Ma Asn He Ser His Ala He He Asp Trp Val Gin Gin Phe 
180 185 190 

Igl tea aaa tgt aat aaa aag ggc aaa att aaa eca ttg aag gaa tat 624 
Cys Ser Lys Cys Asn Lys Lys Gly Lys lie Lys Pro Leu Lys Glu Tyr 
195 200 205 

aaa cgt cct gac atg lac gat aaa eta eta cca atg gaa agg ata eat 672 
Lys Arg Pro Asp Met Tyr Asp Lys Leu Leu Pro Met Glu Arg He His 
210 215 220 

att gag gta ttc gaa ccc ttc aat gga gaa get att gag gga aaa tat 720 
He Glu Val Phe Glu Pro Phe Asn Gly Glu Ala He Glu Gly Lys Tyr 
225 230 235 240 

tet tat gtc ctt tta tge ega gac tat cgc tct agt .ttt atg tgg tta 768 
Ser Tyr Val Leu Leu Cys Arg Asp Tyr Arg Ser Ser Phe Met Trp Leu 
245 250 255 

tta cca ctt aag agt acc aaa ttc aaa cat ctt ate cca gtt gtt tec 816 
Leu Pro Leu Lys Ser Thr Lys Phe Lys His Leu lie Pro Val Val Ser 
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260 265 270 

lea ctt ttt tta aca ttt get agg gtt cca att ttc gta aca tea age 864 
Ser Leu Phe Leu Thr Phe Ala Arg Val Pro He Phe Val Thr Ser Ser 
275 280 285 

act tta gat aaa gat gat ctt tat gat att tgt gaa gaa att gca tea 912 
Thr Leu Asp Lys Asp Asp Leu Tyr Asp He Cys Glu Glu He Ala Ser 
290 295 300 

aaa tac ggt etc cgt att ggc ttg ggt ttg aag agt tct gcg aga ttt 960 
Lys Tyr Gly Leu Arg He Gly Leu Gly Leu Lys Ser Ser Ala Arg Phe 
305 310 315 320 

cat act ggg ggt ata ctg tgc att cag tat get eta aat agt tat aag 1008 
His Thr Gly Gly He Leu Cys He Gin Tyr Ala Leu Asn Ser Tyr Lys 
325 330 335 

aag gaa tgt eta gcc gat tgg ggt aag tgc eta aga tat ggc cct tac 1056 
Lys Glu Cys Leu Ala Asp Trp Gly Lys Cys Leu Arg Tyr Gly Pro Tyr 
340 345 350 

aga ttc aac cga agg aga aat aag aga acg aaa cgt aaa cct gtg caa 1104 
Arg Phe Asn Arg Arg Arg Asn Lys Arg Thr Lys Arg Lys Pro Val Gin 
355 360 365 

gta eta ctt agt gaa gtt cca ggt cac aat gcc aag ttt gag act aag 1152 
Val Leu Leu Ser Glu Val Pro Gly His Asn Ala Lys Phe Glu Thr Lys 
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370 375 380 

aga gaa agg gtt ata gaa aac aca tat tec cgt aat atg ttc aag atg 1200 
Arg Glu Arg Val He Glu Asn Thr Tyr Ser Arg Asn Met Phe Lys Met 
385 390 395 400 

gca ggt gga aaa ggt ctt ata tat ttg gaa gat gtc aat act ttt gcc 1248 
Ala Gly Gly Lys Gly Leu He Tyr Leu Glu Asp Val Asn Thr Phe Ala 
405 410 415 

ctt get aat gaa gcg gat aat age tgt aac aat aat gga att ctt eat 1296 
Leu Ala Asn Glu Ala Asp Asn Ser Cys Asn Asn Asn Gly lie Leu His 
420 425 430 

aat aac aat ata gga aat gat aac ttt gaa gaa gaa gtg caa aaa caa 1344 
Asn Asn Asn lie Gly Asn Asp Asn Phe Glu Glu Glu Val Gin Lys Gin 
435 440 445 

tit gat eta act gaa aaa aac tat ate gat gag tat gat gat ttg gca 1392 
Phe Asp Leu Thr Glu Lys Asn Tyr He Asp Glu Tyr Asp Asp Leu Ala 
450 455 460 

cat gat let tea gag ggc gaa ttt gaa cet aat ace tta act ecc gaa 1440 
His Asp Ser Ser Glu Gly Glu Phe Glu Pro Asn Thr Leu Thr Pro Glu 
465 470 475 480 

gaa aag cet cct cat aat gtc gat gag gac cga ata gag tec ace ggc 1488 
Glu Lys Pro Pro His Asn Val Asp Glu Asp Arg He Glu Ser Thr Gly 
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485 490 495 



gtg gca gcc cca atg cag gga aca gaa gag cct gaa aaa ggg gat caa 1536 
Val Ala Ala Pro Met Gin Gly Thr Glu Glu Pro Glu Lys Gly Asp Gin 
500 505 510 

aaa gaa agt gac ggt gca tea caa gta gat caa agt gtc gaa ata act 1584 
Lys Glu Ser Asp Gly Ala Ser Gin Val Asp Gin Ser Val Glu lie Thr 
515 520 525 

aga cca gaa act tec tac tat caa act ctg gaa teg ccg tea aca aaa 1632 
Arg Pro Glu Thr Ser Tyr Tyr Gin Thr Leu Glu Ser Pro Ser Thr Lys 
530 535 540 

cga cag aaa tta gac caa cag ggt aat gga gat caa aca aga gac ttt 1680 
Arg Gin Lys Leu Asp Gin Gin Gly Asn Gly Asp Gin Thr Arg Asp Phe 
545 550 555 560 

ggc aca tea atg gaa ttg 1698 
Gly Thr Ser Met Glu Leu 
565 

<210> 28 
<211> 927 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
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<222> (1).. (927) 
<400> 28 

atg gcg cgt tac gal etc gta gac cga etc aac act acc ttt cgc cag 48 
Met Ala Arg Tyr Asp Leu Val Asp Arg Leu Asn Thr Thr Phe Arg Gin 
15 10 15 

atg gaa caa gag ctg get ata ttt gee get cat ctt gag caa cac aag 96 
Met Glu Gin Glu Leu Ala He Phe Ala Ala His Leu Glu Gin His Lys 
20 25 30 

eta ttg gtt gee cgc gtg ttc tct ttg ccg gag gta aaa aaa gag gat 144 
Leu Leu Val Ala Arg Val Phe Ser Leu Pro Glu Val Lys Lys Glu Asp 
35 40 45 

gag cat aat ccg ctt aat cgt att gag gta aaa caa cat etc ggc aac 192 
Glu His Asn Pro Leu Asn Arg He Giu Val Lys Gin His Leu Gly Asn 
50 55 60 

gac gcg cag teg ctg gcg ttg cgt cat ttc cgc cat tta ttt att caa 240 
Asp Ala Gin Ser Leu Ala Leu Arg His Phe Arg His Leu Phe He Gin 
65 70 75 80 

caa cag tec gaa aat cgc age age aag gcc get gtc cgt ctg cet ggc 288 
Gin Gin Ser Glu Asn Arg Ser Ser Lys Ala Ala Val Arg Leu Pro Gly 
85 90 95 

gtg ttg tgt tac cag gtc gat aac ctt teg caa gca gcg ttg gtc agt 336 
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Val Leu Cys Tyr Gin Val Asp Asn Leu Ser Gin Ala Ala Leu Val Ser 
100 105 110 

cat att cag cac ate aal aaa etc aag ace acg ttc gag cat ate gtc 384 
His He Gin His lie Asn Lys Leu Lys Thr Thr Phe Glu His lie Val 
115 120 125 

acg gtt gaa tea gaa etc ccc acc gcg gca cgt ttt gaa tgg gtg cat 432 
Thr Val Glu Ser Glu Leu Pro Thr Ala Ala Arg Phe Glu Trp Val His 
130 135 140 

cgt cat ttg cog ggg ctg ate acc ctt aat get tac cgc acg etc acc 480 
Arg His Leu Pro Gly Leu lie Thr Leu Asn Ala Tyr Arg Thr Leu Thr 
145 150 155 160 

gtt ctg cac gac ccc gcc act tta cgc ttt ggt tgg get aat aaa cat 528 
Val Leu His Asp Pro Ala Thr Leu Arg Phe Gly Trp Ala Asn Lys His 
165 170 175 

ate att aag aat tta cat cgt gat gaa gtc ctg gca cag ctg gaa aaa 576 
lie He Lys Asn Leu His Arg Asp Glu Val Leu Ala Gin Leu Glu Lys 
180 185 190 

age ctg aaa tea cca cgc agt gtc gca ccg tgg acg cgc gag gag tgg 624 
Ser Leu Lys Ser Pro Arg Ser Val Ala Pro Trp Thr Arg Glu Glu Trp 
195 200 205 

caa aga aaa ctg gag cga gag tat cag gat ate get gcc ctg cca cag 672 
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Gin Arg Lys Leu Glu Arg Glu Tyr Gin Asp He Ala Ala Leu Pro Gin 
210 215 220 

aac gcg aag tta aaa ate aaa cgt cog gtg aag gtg cag ccg att gee 720 
Asn Ala Lys Leu Lys lie Lys Arg Pro Val Lys Val Gin Pro He Ala 
225 230 235 240 

cgc gtc tgg tac aaa gga gat caa aaa caa gtc caa cac gcc tgc cct 768 
Arg Val Trp Tyr Lys Gly Asp Gin Lys Gin Val Gin His Ala Cys Pro 
245 250 255 

aca cca ctg att gca ctg att aat egg gat aat ggc gcg ggc gtg ccg 816 
Thr Pro Leu lie Ala Leu lie Asn Arg Asp Asn Gly Ala Gly Val Pro 
260 265 270 

gac gtt ggt gag ttg tta aat tac gat gcc gac aat gtg cag cac cgt 864 
Asp Val Gly Glu Leu Leu Asn Tyr Asp Ala Asp Asn Val Gin His Arg 
275 280 285 

tat aaa cct cag gcg cag ccg ctt cgt ttg ate att cca egg ctg cac 912 
Tyr Lys Pro Gin Ala Gin Pro Leu Arg Leu He lie Pro Arg Leu His 
290 295 300 

ctg tat gtt gca gat 927 

Leu Tyr Val Ala Asp 

305 
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